1. Introduction. -Measurements of diffuse magnetic scattering of neutrons from binary transition metal alloys enable us to probe the spatial fluctuations of the magnetic moments from site to site.
In the case of ferromagnetic alloys the use of polarised neutrons can lead to greatly enhanced sensitivity in such' measurements. In addition the character of the information derived from the data is somewhat different from that obtained using unpolarised meutrons, and is much more readily interpreted.
The development of the technique of polarisation analysis over the last ten years has meant that it is now relatively easy to separate the magnetic component of the diffuse scattering in non-ferromagnetic alloys.
This has led to studies of moment defects in antiferromagnets and the static spin correlations in spin glass and paramagnetic alloys.
I will not attempt an exhaustive experimental review of this large field in the present paper, but rather concentrate on some recent results which demonstrate the way in which polarised neutrons have contributed to the study of diffuse scattering in transition metal alloys.
2. Ferromagnetic Binary Alloys -The sensitivity of the magnetic moments of transition metals to their local environment in alloys may be inferred from bulk magnetisation measurements and from neutron diffraction measurements on ordered alloys. JOURNAL DE PPIIYSLQUE an A1 neighbour have a lower magnetic moment than Fe s i t e s whose n e a r e s t neighbours a r e a l l Fe atoms.
I n a disordered binary a l l o y Ac B1 -c, bulk measurements and d i f f r a c t i o n can only given information about the mean atomic moments. Diffuse magn e t i c s c a t t e r i n g , however, gives information about the f l u c t u a t i o n s of the moments about t h e i r mean values. I n p r i n o i p l e one would l i k e t o be a b l e t o deduce how the moment of an A o r B atom on the i t h s i t e changed both with i t s chemical environment ( i e the number of A o r B atoms i n i t s n e a r e s t neighbour s h e l l ) and with i t s magnetic environment ( i e t h e magnetic moments on i t s near neighbours).
I n p r a c t i c e t h e information which can be extracted from d i f f u s e s c a t t e r i n g d a t a i s more limited than t h i s , though i t i s s u f f i c i e n t t o show t h a t both t h e chemical and t h e magnetic l o c a l environment e f f e c t s a r e important. ( 2 ) m,n K and n a r e u n i t vectors i n the d i r e c t i o n s of t h e s c a t t e r i n g vector K , and t h e -magnetisation of t h e sample respectively. p, denotes the atomic moment a t the n t h s i t e and F n (~) t h e corresponding form f a c t o r .
The t r i a n g u l a r brackets i n d i c a t e a configurational average.
The f a c t o r i n square brackets i n (1) allows the magnetic cross s e c t i o n to be separated from the d i f f u s e nuclear s c a t t e r i n g , using the f i e l d switching technique i n which d i f f e r e n c e counts a r e taken with the sample magnetised f i r s t perpendicular, then p a r a l l e l , t o the s c a t t e r i n g v e c t o r . With polarised neutrons t h e r e i s an e x t r a term i n the cross section: C where z,, i s a vector describing the p o l a r i s a t i o n of the i n c i d e n t beam and
Here t h e usual geometry i s to have the sample magnetised normal to the s c a t t e r i n g vector, with the beam p o l a r i s a t i o n switched a l t e r n a t e l y p a r a l l e l and a n t i p a r a l l e l t o the magnetisation.
The polarised cross s e c t i o n depends l i n e a r l y on the moment fluctuations, compared t o the quadratic dependence seen i n (2) f o r the unpolarised case. Consequently the p o l a r i s e d neutron technique i s inherently more s e n s i t i v e than the unpolarised one, a s long as t h e r e i s reasonable c o n t r a s t between the coherent nuclear s c a t t e r i n g amplitudes of t h e two a l l o y c o n s t i t u e n t s .
Separated isotopes may be used t o enhance t h e difference i n the nuclear s c a t t e r i n g amplitudes.
The simplest case t o consider i s where there a r e no l o c a l environment e f f e c t s , so t h a t a l l A atoms have moment p and a l l B atoms have moment VB. This assumption was made by Shull and Wilkinson [2f i n t h e i r pioneering d i f f u s e s c a t t e r i n g work with unpolarised neutrons.
I n t h i s case and
By combining the value of ( p~ -pB) obtained-by e x t r a p o l a t i n g ( 5 ) o r (6) t o K = 0 with measurements of the bulk magnetisation p = c pA + (1-c) pB, the separate atomic moments uA , pg may be determined.
Note, however, t h a t i n t h e case of unpolarised data, t h e r e i s a s i g n ambiguity which l e a d s t o two s o l u t i o n s .
C o l l i n s and Forsyth [3] f i r s t used p o l a r i s e d neutrons t o determine t h e s i g n of t h e moment d i f f e r e n c e i n Fe Co and Fe N i a l l o y s .
I n t h e Fe N i a l l o y s they used t h e N i 60 i s o t o p e s i n c e t h e coherent s c a t t e r i n g amplitudes of n a t u r a l Fe and N i a r e almost t h e same.
I n the case of d i l u t e i m p u r i t i e s i n a ferromagnet, e x a c t expressions may be obtained f o r the d i f f u s e c r o s s s e c t i o n s , s i n c e i t may be assumed t h a t a l l A atoms have ident i c a l moments and i d e n t i c a l environments.
The moment a t t h e mth atomic s i t e may then be w r i t ten where pm = 1 i f n i s occupied by an A atom = 0 i f m i s occupied by a B atom and g ( r ) d e s c r i b e s the disturbance i n t h e moments of B atoms, d i s t a n c e r away from an A impurity.
It follows t h a t i~-r where [4] a t Harwell i n v e s t i g a t e d t h e s t r u ct u r e of t h e moment d e f e c t s around a wide range of both t r a n s i t i o n metal and non t r a n s i t i o n metal i m p u r i t i e s i n Fe and N i .
A l l of t h i s work used the unpolarised beam technique.
Undoubtedly p o l a r i s e d neutrons, i f they had been a v a i l a b l e , would have been of g r e a t value i n i n v e s t i g a t i n g d i f f i c u l t cases, l i k e Fe with Rh,Pd, 0s and P t i m p u r i t i e s , where (dZ/dc) i s small and where G(0) and (pA -pB) have opposite s i g n s . Fig. 1 shows some r e c e n t p o l a r i s e d neutron measurements by Aaj zar and P a r e t t e [5] on some d i l u t e Fe a l l o y s .
The d a t a agree w e l l with t h e forward c r o s s s e c t i o n s (arrows) estimated from (d!/dc), and a r e c o n s i s t e n t w i t h a s h o r t range disturbance i n the h o s t .
For concentrated a l l o y s the a n a l y s i s of the d i f f u s e s c a t t e r i n g i s complicated by the wide range of l o c a l environments and t h e o s s i b i l i t y of moment f l u c t u a t i o n s on both atomic s p e c i e s of the a l l o y .
Marshall $1 made t h e assumption t h a t t h e moment pert u r b a t i o n s a t a given s i t e a r e l i n e a r i n t h e p o s s i b l e chemical f l u c t u a t i o n s i n i t s environment. Here uA and 1lB a r e t h e mean atomic moments and g ( r ) , h ( r ) a r e t h e d i s t u r b a n c e s i n t h e moments o f B o r A G s a t s i t e m due t o the presence of a n A atom d i s t a n c e r away. (15) f o r t h e unpolarised c a s e , and f o r t h e p o l a r i s e d c a s e , where and G(K) , H(K) a r e t h e F o u r i e r transforms of g ( r ) and h ( r ) . For s i m p l i c i t y we have ignored t h e d i f f e r e n c e i n t h e form f a c t o r s f o r t h e two s p e c i e s .
The d i f f u s e c r o s s s e c t i o n s a r e then p r o p o r t i o n a l t o T(K)
The f a c t o r S ( K ) allows f o r d e v i a t i o n s from complete randomness i n t h e a l l o y : f o r a polycrysta l l i n e a l l o y s i n K r .
S ( K )
where
a ( r . ) i s t h e Cowley s h o r t range o r d e r parameter f o r t h e i t h c o o r d i n a t i o n s h e l l The termslignored i n (15) a r i s e from t h e mean square f l u c t u a t i o n s i n t h e moments of each s p e c i e s and from h i g h e r o r d e r e f f e c t s of t h e s h o r t range o r d e r . The S ( K ) fact o r can have a profound e f f e c t on measured c r o s s s e c t i o n s and must be determined from the nuclear d i f f u s e cross s e c t i o n , a f t e r s u b t r a c t i n g the incoherent s c a t t e r i n g :
It can be seen t h a t within the Marshall model the c r o s s sections f o r concentrated a l l o y s a r e s t i l l r e l a t i v e l y simple, and t h a t useful information may s t i l l be extrated from t h e data: M(K) y i e l d s both the difference i n the-mean moments pA -I+, and the combination (I-c) G(K) + c H(K) . Medina and Cable 171, following Balcar and
Marshall [8] , have considered the e f f e c t s of going beyond Marshall's l i n e a r approximation by including moment perturbations due t o many-site c o r r e l a t i o n s . For examp l e t o include two s i t e c o r r e l a t i o n s an e x t r a term
i s added t o the l i n e a r terms i n equation (13) . It i s found t h a t these non-linear perturbations give r i s e t o a d d i t i o n a l terms i n the unpolarised cross section. However t h e cross s e c t i o n f o r polarised neutrons i s s t i l l determined by t h e l i n e a r perturbations, so t h a t C ( K ) i s s t i l l given by (16) ( a t l e a s t when the short range order i s small).
Furthermore Medina and Garland [9] 
have shown t h a t i n general so t h a t the forward cross s e c t i o n f o r polarised neutrons may always be r e l a t e d t o dji/dc. It follows t h a t polarised neutron data i s much more amenable t o d i r e c t anal y s i s .
However f o r a complete d e s c r i p t i o n of the d i f f u s e s c a t t e r i n g from an a l l o y system both techniques a r e required, s i n c e the presence of higher order o r non-linear terms may be i n f e r r e d by comparing p o l a r i s e d and unpolarised data.
Thus M(K) from a polarised neutron experiment may be used t o c a l c u l a t e T(K) using (15) . Agreement between t h i s calculated T(K) and t h a t measured i n an unpolarised neutron experiment would i n d i c a t e t h a t these higher order and non-linear terms were n e g l i g i b l e . This appears t o be t h e case f o r N i Cu a l l o y s [7] 
i s found t h a t M(K) from unpolarised d a t a i s considerably l a r g e r than t h a t derived from polari s e d data, i n d i c a t i n g t h a t non-linear terms a r e important.
This i s not s u r p r i s i n g i n the cases of N i C r and N i V a l l o y s , s i n c e C r and V impurities c r e a t e very l a r g e , long range moment perturbations i n the N i host (dE/dc = -5.2 pB per atom f o r N i C r i n the d i l u t e l i m i t ) and ferromagnetism i s suppressed completely f o r c 0.12. Cable and Medina [I 11 analysed the d i f f e r e n c e between the unpolarised and polarised d a t a i n terms of the Balcar and Marshall non-linear theory, including two-site corre l a t i o n s as i n (19) .
To a r r i v e a t a few parameter f i t , they assumed t h a t a(RR') was only important i f R o r R' were f i r s t neighbours t o an impurity.
However t h i s assumption was found t o be inadequate f o r the more concentrated N i C r alloys.
I n the case of N i P t a l l o y s [12] i t i s more d i f f i c u l t to understand the difference between the polarised and unpolarised d a t a . Non-linearities of the type found i n N i C r and N i V a r e not expected, s i n c e the moment perturbations i n N i P t a r e no l a r g e r than those i n N i Cu and N i Rh, where t h e r e i s no evidence f o r n o n -l i n e a r i t i e s . However there i s a l a r g e degree of a n t i c l u s t e r i n g , even i n quenched N i P t a l l o y s , and i t i s known t h a t t h i s s h o r t range order has a profound influence on the magnetism; f o r example, the disordered a l l o y N i : 5 Pt.5 i s ferromagnetic, while the ordered compound N i P t i s an enhanced paramagnet [13] . I t may be, therefore, t h a t higher order terms connected with t h e s h o r t range order a r e important i n the d i f f u s e cross sect i o n s f o r N i P t a l l o y s . 
Comparisorswith Theory. -For d i l u t e a l l o y s the magnitude of t h e moments a t the impurity s i t e s and t h e perburbation i n t h e h o s t matrix may be l a r g e l y understood on the b a s i s of screening of t h e charge d e f e c t by the d e l e c t r o n s of t h e h o s t [17
and, f o r l a r g e charge d e f e c t s , by F r i e d e l ' s model of v i r t u a l bound s t a t e formation {;a].
Comly e t a l . [19] invoked exchange enhancement t o explain why most i m p u r i t i e s i n N i give r i s e t o magnetic d e f e c t s with the same long-range s p a t i a l e x t e n t .
For more concentrated a l l o y s t h e mean atomic moments may be c a l c u l a t e d using t h e coherent p o t e n t i a l approximation (CPA) [20] .
Fig.4 shows t h e good agreement between t h e atomic moments determined by Aldred e t a l . f o r Fe C r a l l o y s 1211 and t h e CPA c a l c u l a t i o n s of S a c c h e t t i [ 2 0 ] .

While i t i s p o s s i b l e , i n p r i n c i p l e , t o p r e d i c t the s e n s i t i v i t y of the atomic moments t o t h e l o c a l chemical and magnetic environments from c l u s t e r CPA c a l c u l a t i o n s [ 2 2 ] , a d e t a i l e d t h e o r e t i c a l d e s c r i p t i o n of the K dependence of M(K) and t h e way i t changes with c o n c e n t r a t i o n i s much harder t o achieve. Hicks [ 2 3 ] and Medina and Cable 17, 241 have i n s t e a d adopted a phenomenol o g i c a l approach i n which t h e moment of a B atom a t s i t e m i s expressed a s where h i s the molecular f i e l d due t o o t h e r magnetic atoms i n the v i c i n i t y m and v i s t h e number of A atoms i n t h e l o c a l environment.
Hicks assumes a p a r t i c ul a r fgrm f o r t h e function F, v i z :
This i s a simple s a t u r a t i n g f u n c t i o n of h so t h a t %,I r e p r e s e n t s the i n i t i a l susc e p t i b i l i t y a t the s i t e , while x,/B repreg;nts t h e l a r g e s t moment which can develop a t the s i t e . The e f f e c t s of the chemical environment a r e included by w r i t i n g where x i s t h e s u s c e p t i b i l i t y of an i s o l a t e d B atom and AX i s the e f f e c t on xm of an other'^ atom a t s i t e n . Medina and Cable make no assumption about the form of t h e f u n c t i o n F, b u t make a Taylor expansion about F (<h> <v>):
Both approaches allow M(K) t o be c a l c u l a t e d i n closed form with r e l a t i v e l y few parameters. Hicks i s able t o determine t h e s e parameters by f i t t i n g t h e measured v a r i at i o n of p with concentration.
With t h e assumption of only n e a r e s t neighbour molec u l a r f i e l d and chemical e f f e c t s , t h e parameters give a good r e p r e s e n t a t i o n of t h e form of t h e measured M(K) over the whole concentration range f o r s e v e r a l N i a l l o y systems.
Medina and Cable p r e f e r t o f i t the model t o the measured M(K) and thereby d e r i v e two parameters, p r o p o r t i o n a l t o aF/ah and aF/av which give a measure of the r e l a t i v e importance of the magnetic and chemical l o c a l environment e f f e c t s . The r e s u l t s of a p l y i n g t h i s model t o N i Cu, N i Rh and N i Pd a l l o y s have been reviewed by Cable ~2 4 7 . Despite t h e i r phenomenological n a t u r e , t h e s e models have provided invaluable i n s i g h t i n t o the complex problem of l o c a l environment e f f e c t s i n concent r a t e d a l l o y s .
It would be of g r e a t i n t e r e s t t o make t h e connection between t h i s approach and the c l u s t e r CPA t h e o r i e s .
. Antiferromagnetic Binary Alloys. -I n antiferromagnetic a l l o y s i t i s n o t p o s s i b l e t o i n f l u e n c e t h e o r i e n t a t i o n of t h e magnetic moments s i g n i f i c a n t l y by an a p p l i e d f i e l d . I t i s n o t p o s s i b l e , t h e r e f o r e , t o use t h e f i e l d switching o r p o l a r i s a t i o n switching techniques o u t l i n e d i n s e c t i o n 2 .
I n s t e a d p o l a r i s a t i o n a n a l y s i s must be used t o s e p a r a t e out t h e magnetic d i f f u s e s c a t t e r i n g from t h e n u c l e a r d i s o r d e r s c a t t e r i n g .
The simplest geometry t o use has t h e p o l a r i s a t i o n of the i n c i d e n t beam switched p a r a l l e l (+) and a n t i p a r a l l e l (-) t o t h e s c a t t e r i n g v e c t o r a t the sample.
Of
the s c a t t e r e d neutrons only those a r e d e t e c t e d whose p o l a r i s a t i o n i s p a r a l l e l (+) t o the s c a t t e r i n g vector. In t h i s geometry t h e non spin f l i p c r o s s s e c t i o n (++) contains only nuclear s c a t t e r i n g while t h e s p i n f l i p cross s e c t i o n (-+)
contains t h e magnetic s c a t t e r i n g p l u s some nuclear s p i n incoherent s c a t t e r i n g . The l a t t e r gives a f l a t background which may be measured s e p a r a t e l y ; i n many elements i t i s n e g l i g i b l e .
Where i t i s s i g n i f i c a n t (e.g.
C r a l l o y s ) i t i s s a f e r t o measure a l s o the s c a t t e r i n g f o r the p o l a r i s a t i o n normal t o t h e s c a t t e r i n g v e c t o r and use the d i f f e r e n c e c r o s s s e c t i o n s .
Most of the measurements made so f a r , by Hicks and h i s
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JOUFSAL DE PHYSIQUE co-workers a t Lucas Heights have used t h e simple geometry. They use p o l y c r y s t a l li n e i r o n f i l t e r s f o r p o l a r i s i n g and analysing the neutron beam [25] .
Assuming t h a t a l l the moments a r e p a r a l l e l o r a n t i p a r a l l e l t o a unique d i r e c t i o n 6, the s p i n f l i p cross s e c t i o n f o r the d i l u t e a l l o y case i s da ye2
With two exceptions [26, 27] 
It a l s o makes a n a l y s i s of the d a t a more d i f f i c u l t . : corrections f o r multiple Bragg s c a t t e r i n g can be l a r g e and i t i s not possible t o use the sum r u l e d;
as a d i r e c t check on t h e measured cross s e c t i o n s .
Care must a l s o be exercised i n f i t t i n g s p h e r i c a l l y averaged d a t a since t h e d e f e c t does n o t always have cubic symme t r y .
For example y-Mn a l l o y s a r e usually thought t o have t h e type 1 a n t i f e r r omagnetic s t r u c t u r e (ferromagnetic (001) sheets, antiferromagnetically coupled). This i s a tetragonal s t r u c t u r e , and so t h e magnetic B r i l l o u j n zone has tetragonal symmetry. This f a c t o r was not taken i n t o account in the a n a l y s i s of t h e d i f f u s e s c a t t e r i n g from M n Cu, M n Pd 1281 and M n Zn [29] a l l o y s . I n f a c t recent d a t a on s i n g l e c r y s t a l s of Mn N i 1273 and M n Cu [26] a l l o y s show l a r g e s p i n f l i p cross s e c t i o n s f o r y p a r a l l e l t o the (001) d i r e c t i o n . These observations a r e i n c o n s i s t e n t with t h e form of (26) and (27X so we must conclude t h a t t h e underlying assumption of a c o l l i n e a r d e f e c t i s incorre c t f o r these a l l o y s , and, presumably, f o r o t h e r y-Mn a l l o y s . The c a l a u l a t i o n of the d i f f u s e cross,section including the e f f e c t s of non-collinearity i s r e l a t i v e l y straightforward.
W e find where a,B = x , y , z and For d i l u t e a l l o y s having the type I AF s p i n s t r u c t u r e , the moments i n t h e v i c i n i t y of an impurity may c a n t away from t h e (001) d i r e c t i o n , but by symmetry the canting must b e along t h e r a d i u s vector t o the impurity. I n t h i s case the c r o s s s e c t i o n calculated using (29) =vanishes around (001). It appears then t h a t the observed d i f f u s e s c a t t e r i n g cannot be understood on t h e b a s i s of the assumed s p i n s t r u c t u r e of y-Mn.
Cade and Young [30] have r e c e n t l y suggested t h a t cubic y-Mn a l l o y s have a t r i p l e s p i n d e n s i t y wave leading t o a non-collinear t e t r a h e d r a l s p i n s t r u c t u r e .
The s t r u c t u r e f a c t o r s f o r Bragg s c a t t e r i n g i n t h i s s t r u c t u r e a r e ident i c a l t o those of a multidomain type I AF s t r u c t u r e . I t seems l i k e l y t h a t the d i ffuse s c a t t e r i n g i n these y-Mn a l l o y s can be understood on the b a s i s of t h i s t e t r ahedral s p i n s t r u c t u r e .
5. Spin Glass Alloys and Paramagnets.
-The e l a s t i c d i f f u s e s c a t t e r i n g discussed above measures t h e e f f e c t of impurities on the time averaged moment d i s t r i b u t i o n i n a l l o y s .
On the other hand by measuring t h e total cross s e c t i o n , i n t e g r a t e d over a l l energy t r a n s f e r s , i t i s possible t o study t h e instantaneous (equal time o r s t at i c ) s p i n c o r r e l a t i o n s .
This i s p a r t i c u l a r l y appropriate i n s p i n g l a s s a l l o y s o r paramagnetic m a t e r i a l s where there i s no long range magnetic order.
To e f f e c t a proper separation of t h e magnetic s c a t t e r i n g from nuclear disorder s c a t t e r i n g , pola r i s a t i o n a n a l y s i s must again be used.
The t o t a l s p i n f l i p c r o s s s e c t i o n i s given by an expression of the form of (29) with To apply t h i s r e s u l t i n an experimental s i t u a t i o n the q u a s i s t a t i c approximation must be v a l i d , i . e . the i n e l a s t i c i t y of t h e s c a t t e r i n g must be small compared t o the energy of t h e incident neutrons.
This condition appears t o be well s a t i s f i e d i n s p i n glass a l l o y s a t low temperatures, where t h e magnetic s c a t t e r i n g i s dominated by an e s s e n t i a l l y e l a s t i c response [31] , corresponding t o the extremely long r e l a x a t i o n times found i n t h i s l i m i t .
I n Cu M n a l l o y s , the canonical s p i n g l a s s system, s p i n g l a s s order p e r s i s t s up t o 72% Mn.
The f r e e z i n g temperature increases with Mn concentration to a shallow maximum i n the v i c i n i t y of 50% Mn.
I n moderately concentrated a l l o y s the magnetic p r o p e r t i e s a r e q u i t e s e n s i t i v e to h e a t treatment, suggesting the importance of atomi c s h o r t range order. . Nuclear (a) and magnetic (b) from Cu M n s p i n g l a s s a l l o y s separated s c a t t e r i n g from Cu -25 a t % M n by p o l a r i s a t i o n a n a l y s i s . Measurements s i n g l e c r y s t a l a t ]OK, a f t e r Cablewere made a t 10K.
Werner Felcher and Wakabayashi 1331. a l l o y s [32] . I n t h e nuclear s c a t t e r i n g t h e r e i s a d i f f u s e peak centred a t t h e (1i0) p o s i t i o n , showing t h a t considerable s h o r t range o r d e r i s p r e s e n t even i n quenched a l l o y s .
Analysis gives a p o s i t i v e value of a ( r 2 ) , t h e Cowley SRO parameters f o r second n e a r e s t neighbours, a t a l l concentrations, while a ( r l ) i s n e g a t i v e below 60% M n arid p o s i t i v e above t h i s concentration.
T h e ( l l 0 ) peak i s a l s o p r e s e n t i n t h e magnetic s c a t t e r i n g a t a l l concentrations, showing t h a t t h e s p i n c o r r e l a t i o n s a r e antiferromagnetic f o r n e a r e s t neighbours and ferromagnetic f o r next n e a r e s t neighbours.
The forward peak i n t h e magnetic s c a t t e r i n g f o r c < 30% M n probably r e s u l t s from an enhancement of t h e ferromagnetic c o r r e l a t i o n s between Mn due t o t h e presence of s h o r t range o r d e r .
Cable, Werner and c o w o r k e r s [33] have r e c e n t l y s t u d i e d t h e magnetic and nuclear d i f f u s e s c a t t e r i n g i n s i n g l e c r y s t a l s of Cu Mn a l l o y s which had been annealed t o enhance t h e degree of s h o r t range o r d e r . Their r e s u l t s (Fig.6 ) show t h a t t h e magnetic i n t e n s i t y peaks a t incommensurate ( 1 ,$ + 6,O) type p o s i t i o n s , corresponding t o a long period modulation over d i s t a n c e s of t h e o r d e r of t e n times t h e l a t t i c e c o n s t a n t ao. The period of t h e modulation i s conc e n t r a t i o n dependent, varying from 6 a, a t 5% Mn t o 3 a, a t 25% Mn.
A s i m i l a r behaviour was found i n a disordered, but annealed Pd Mn a l l o y [31] .
These r e s u l t s may be i n t e r p r e t e d a s a r i s i n g from a tendency t o long range commensurate a n t i f e r r omagnetic o r d e r which is modified by the atomic c o r r e l a t i o n s i n t h e system. The s t a t i c s p i n c o r r e l a t i o n s i n t h e s p i n g l a s s phase j u s t r e f l e c t t h e form of x ( K ) , the wavevector dependent s u s c e p t i b i l i t y f o r t h e paramagnetic phase above t h e f r e e z i n g temperature.
For a pure system i n mean f i e l d theory t h i s i s given by l , where x i s the s t a t i c s u s c e p t i b i l i t y i n the absence of i n t e r a c t i o n s and J ( K ) i s t h e ~o u r i e r ' t r a n s f o r m of t h e exchange i n t e r a e t i o n s . X ( K ) i s t h e r e f o r e a maximum a t t h e wavevector K where J ( K ) i s a maximum. I f t h e system ordered i n a simple a n t iTo ferromagnetic s t r u c t u r e , 5 would be a commensurate wavevector i n t h e B r i l l o u i n zone I n a disordered a l l o y i t i s s t r a i g h t f o r w a r d t o show t h a t where allows f o r t h e e f f e c t s of s h o r t range atomic o r d e r on t h e magnetic i n t e r a c t i o n s . I n t h i s c a s e X ( K ) i s a maximum a t t h e wavevector where [ c J ( K ) + (1 -C) W(K) ] i s a maximum; c l e a r l y t h i s wavevector w i l l not n e c e s s a r i l y coincide with K . The d i f f u s e s c a t t e r i n g w i l l then peak away from t h e commensurate S u p e r l a t t i c e p o z t i o n . Furthermore t h e p o s i t i o n of t h e maximum w i l l be concentration dependent, i n agreement with t h e change i n modulation period observed i n Cu M n a l l o y s .
X ( K ) may be r e l a t e d d i r e c t l y t o t h e t o t a l c r o s s s e c t i o n T a B (~) i n (30) s i n c e i t may be shown t h a t
where T (K) i s t h e s t r i c t l y e l e a s t i c component of the d i f f u s e s c a t t e r i n g , and e l X ( K , U ) 1 s t h e dynamical s u s c e p t i b i l i t y .
From t h e Kramers Kronig r e l a t i o n s I1 can be seen t h a t , a s long a s RUB<<! f o r a l l w,
In disordered systems i t i s not always easy t o determine t h e e l a s t i c component of the diffuse scattering. This is especially true in spin glass alloys [ 3 1 ] . However in the paramagnetic state there is no elastic scattering and X(K) may be determined directly, as long as the quasistatic approximation is valid, andnwB<<I. In transition metal alloys it is often very difficult to guarantee that these conditions are satisfied, since the excitation spectrum often extends up to several tenths of an electron volt. These experiments may become feasible with the high energy neutrons furnished by the new generation of pulsed sources; for the present it is probably more worthwhile to investigate the dynamical response X(V) in the range of energy transfers and wavevectors currently accessible.
